Phosphorylation of octamer-binding transcriptional factor may be correlated with H2B histone gene repression during 12-O-tetradecanoylphorbol 13-acetate-dependent differentiation of HL-60 cells.
To gain insight on the role of transacting factors in the regulatory mechanism of H2B histone gene expression during the differentiation of HL-60 cells by 12-O-tetradecanoylphorbol 13-acetate (TPA), the binding pattern of nuclear proteins to various elements in the human H2B histone gene upstream region have been investigated with DNase I footprinting and DNA mobility shift assay. The level of H2B histone mRNA rapidly reduced at 24 h in TPA-treated HL-60 cells. The H2B histone mRNA was repressed in proportion to the concentration of TPA. In DNase I footprinting analysis, one nuclear factor (octamer-binding transcription factor, OTF) bound at -42 bp (octamer motif), before and after TPA-induced differentiation of HL-60 cells. One DNA-protein complex (OTF) was formed by DNA mobility shift assay when octamer element was incubated with nuclear extract of undifferentiated HL-60 cells. In DNA mobilith shift assay, OTF vanished, and phosphorylated OTF (p-OTF) newly appeared during TPA-induced differentiation. p-OTF was not detected after pretreatment of the protein kinase C inhibitor, staurosporin, but was not changed after CHX treatment. TPA-induced repression of H2B histone mRNA was also restored after pretreatment of staurosporin. These results suggest that OTF is phosphorylated by protein kinase C during TPA-induced differentiation of HL-60 and the transcriptional repression of the H2B histone gene may be mediated by protein kinase C-dependent phosphorylation of OTF.